GC-MS/MS and LC-MS/MS studies on unlabelled and deuterium-labelled oleic acid (C18:1) reactions with peroxynitrite (O=N-O-O⁻) in buffer and hemolysate support the pM/nM-range of nitro-oleic acids in human plasma.
Oleic acid (cis-9,10-octadecenoic acid) is the most abundant monounsaturated fatty acid in human blood. Peroxynitrite (ONOO(-)) is a short-lived species formed from the reaction of nitric oxide (NO) and superoxide (O2(-)). Peroxynitrite is a potent oxidizing and moderate nitrating agent. We investigated reactions of unlabelled and deuterium labelled oleic acid in phosphate buffered saline (PBS) and lysed human erythrocytes with commercially available sodium peroxynitrite (Na(+)ONOO(-)). Non-derivatized reaction products were analyzed by spectrophotometry, HPLC with UV absorbance detection, and LC-MS/MS electrospray ionization in the negative-ion mode. Reaction products were also analyzed by GC-MS/MS in the electron capture negative-ion chemical ionization mode after derivatization first with pentafluorobenzyl (PFB) bromide and then with N,O-bis(trimethylsilyl)trifluoroacetamide. Identified oleic acid reaction products in PBS and hemolysate include cis-9,10-epoxystearic acid and trans-9,10-epoxystearic acid (about 0.1% with respect to oleic acid), threo- and erythro-9,10-dihydroxy-stearic acids. Vinyl nitro-oleic acids, 9-nitro-oleic acid (9-NO2OA) and 10-nitro-oleic acid (10-NO2OA), or other nitro-oleic acids were not found to be formed from the reaction of oleic acid with peroxynitrite in PBS or hemolysate. Our in vitro study suggests that peroxynitrite oxidizes but does not nitrate oleic acid in biological samples. Unlike thiols and tyrosine, oleic acid is not susceptible to peroxynitrite. GC-MS/MS analysis of PFB esters is by far more efficient than LC-MS/MS analysis of non-derivatized oleic acid and its derivates. Our in vitro results support our previous in vivo findings that nitro-oleic acid plasma concentrations of healthy and diseased subjects are in the pM/nM-range.